We recently found the usefulness of the Wittig-Horner reaction of 2-dimethylphosphono-1,3-benzodithiole 3a with conjugated 1,4-diketones for the preparation of 2,2'-bis (I,3-dithiole) donors.[41 We have now used the Wittig-Horner reaction of 3 b, which was synthesized by a similar method as that for 3a,15] to prepare 1. In this case, a cyclopentadiene adduct ofp-benzoquinone 4 was used as a diketone and after introduction of the 1,3-dithiole rings the cyclopentadiene was removed by a retro-Diels-Alder reaction, since the direct reaction of p-benzoquinone with 3 b gave a complex mixture of products without formation of 1.
Thus, a solution of 3b in dry THF was treated with 1.1 equivalents of n-butyllithium at -78 "C under nitrogen, and after stirring for 5 min, 0.43 equivalent of 4 was added. The solution was then stirred at -78 "C for a further 10 min and allowed to warm to room temperature, whereupon the bis(l.3-dithiole) derivative 5 was obtained in 27% yield. Thermolysis of 5 at 200 "C under reduced pressure furnished, via a retro-Diels-Alder reaction, dark red crystals of 1 in 54% yield.161 The benzo derivatives 6a, b were prepared analogously by reaction of the Diels-Alder adducts of 1,4-naphthoquinone and the corresponding methyl compound, respectively with cyclopentadiene. The dibenzo derivative 7 could be synthesized in 74% yield by direct Wittig-Horner reaction of 3b with 9,lO-anthraquinone. The dibenzotetrathiafulvalene (TTF) analogue 2 a could be prepared by a retro-Diels-Alder reaction of 8, which was obtained in 73% yield by reaction of 3a and 4. 9a, b and 10 were prepared similarly. The decomposition temperatures of the new donors are listed in Table 1 . The TTF analogues 1 and 6a, b are air sensitive, whereas the dibenzo analogues 2a, 7,9a, b, and 10 are stable towards air.
The oxidation potentials of the donors (Table 1) were measured by cyclic voltammetry. The values for the donors with quinoid structures are lower than those of TTF mea- sured under the same conditions (0.28, 0.64 V vs. SCE); the parent compound 1, in particular, is an extremely strong electron donor. This may be due to the fact that the quinoid structures form a new aromatic sextet upon oxidation.
Other characteristic features are that the difference between the first and second oxidation potentials of 1 is very small and that two-electron oxidation waves are observed in the other new donors. Accordingly, the donors with quinoid structures form dications more readily upon oxidation, due to the decreased Coulombic repulsion. With tetracyanoquinodimethane (TCNQ), the donors I, 6a, b, 2a, and 9a, b gave charge-transfer complexes which exhibit good conductivities (Table 2) . The results which we have now found with phosgene and diphosgene as "acylating reagent" in this decomposition reaction, although hoped for, are still surprising: as reaction products, the 2-isocyanato-2-alkenoates 2 were obtained in very good yields (Table   0   $ Whereas the substituted esters 2b-e could be isolated and worked-up by distillation without any problem, the synthesis of pure a-isocyanatoacrylate 2a at first presented great difficulties, because it was always formed in a mixture with its-distillatively -inseparable HC1-adduct 3, and because it is exceptionally reactive, and easily polymerizes. However, the addition product 3 could be completely converted into the acrylate 2a by careful extrusion of HCl with triethylamine in diethyl ether, so that 2 a was obtained in 69% yield -referred to 1 a -in this way.
As expected, all usual addition reactions to the isocyanato group of the compounds 2 could be carried out, which, e.g., upon using appropriate alcohols (tert-butyl alcohol, benzyl alcohol) yield directly the urethane-protected dehydroamino acids 4, which are of special interest in peptide chemistry.
The acrylic ester 2 a, which, besides the isocyanato group, has an activated and sterically unhindered C-C double bond, provides access to further, versatile reactions. In the presence of azoisobutyronitrile (AIBN) radical polymerization leads to the polymers 5; with methanol these yield the polymeric urethanes 6, which can be hydrolyzed to the poly(a-aminoacrylic acid) 7. We have no explanation for the astonishingly low degree of polymerization of 5 (n = 14-1 5). 151 The properties of 7 are almost identical with the prop- That the acrylic ester 2 a is also suitable as dienophile for Diels-Alder reactions is demonstrated by the reactions with cyclopentadiene to give 8 and with 9-methylanthracene to give 9, whereby 2a proves to be distinctly more reactive than N-acetyldehydroalanine.
['] The cycloadducts 8a, b can be further converted by alcohol addition into urethane-protected cyclic a-amino acids and by acid hydrolysis into the corresponding free cyclic a-amino acids.[81 The previously reported reactivity sequence for Diels-Alder reactions with anthracenes is confirmed in the reactions of 2a with anthracenes: no cycloadducts were obtained at temperatures up to 1 I S T , neither with anthracene nor with 9-methoxyanthracenes. Higher reaction temperatures are not possible because of the thermolability of 2a.
Experimental 2 a : Phosgene was passed into a cold mixture of sodium perrhenate (1.0g, 3.66 mmol) and methanesulfonic acid (0.2 g) in ethyl acetate (500 mL). After addition of 64.5 g (0.5 mmol) of 1 a and of 300 mg of hydroquinone, phosgene was condensed into the mixture such that it was always present in excess. The mixture was then heated at 70-80°C until completion of evolution of gas. cooled down, and the whole liquid distilled rapidly under high vacuum into a cooled receiver. After evaporation of the ethyl acetate, distillation at 50 "C/ 12 torrfurnished69gofamixtureofZaand3in theratio 1.2. At O T , 125 mL of diethyl ether were added, then a solution of triethylamine (in equimolar amount to 3; 31.0 g, 310 mmol) in 125 mL of diethyl ether was added dropwise at 0 "C. After removal of precipitated triethylamine hydrochloride by filtration, the filtrate was evaporated and distilled at 44.5 'C/12 torr. Yield: 43.6 (69%) of The tricarboxylrhenium complex 1 ['I reacts with H,O, to give the trioxo-complex 2, which has proved to be an interesting and versatile starting compound for exploring the remarkable chemistry of rhenium in high oxidation states."] So far it has not been possible to carry out an X-ray structure analysis of 2 itself; however, the structure of one of its derivatives is already known, namely that of 3, which forms discrete molecules. This might also be assumed in the case of 2.
In the reaction of the tricarbonyltechnetium complex 4 with perhydrol it has now been shown that the technetium species 4 behaves differently than its rhenium homologue 1. Elemental analysis, mass spectra, and, above all, an X-ray structure analysis yielded the empirical formula CioHi,Tc,O, for the product 5 in a polymeric structure. It is clear from Figure 1 that, in 5, two Tc atoms are bridged by three p-0x0 Iigands and the coordination of the Tc atoms is in each case completed by a C,Me, ring (= Cp*). These Cp* rings are, however, concomitantly a component of the neighboring units, so that the above mentioned empirical formula results. The planes of the Cp* rings and of the 0x0-bridge ligands are, crystallographically exactly parallel to one another, i.e. a kind of polydecker structure is formed (distances: Cp*-0, planes 297.3(3), Tc-0, plane 93.4(3), Tc-Cp* plane 204.0(4) pm). A striking feature is the unusually short distance (186.7(4) pm) between the two Tc atoms coupled by the three p-0x0 ligands (distance between the Cp*-bridged Tc atoms 407.7(4) pm); the shortest Tc-Tc distance recorded so far is 213(1) pm. Shorter metal-metal distances are found only in binuclear chromium complexes [5] with a minimum of 182.8(2) pm in [Cr,(2-MeO-5-MeC6H,),1 . [61 Formally, the two technetium centers must be assigned on oxidation number of + 3.5. This would mean that the ground state has the relatively rare C J ' 7c4 6' configuration and thus a bond order of 3.5.['] This bond order together with the three p-0x0 ligands makes the extremely short Tc-Tc distance understandable.
The spectroscopic data are fully consistent with the results of the X-ray structure analysis. Thus, in the EI mass spectrum the molecular peak is clearly visible at m/z 381.6 (18 %), and the Tc-0 stretching vibrations appear in the IR spectrum at 909 (symmetric) and 880 cm-' (antisymmetric). In the 'H NMR spectrum the methyl protons are observed at 6 = 1.606.
Experimental
A solution of4 (1 80 mg, 0.57 mmol) in C,H, (15 mL) was treated with S mL of 30% H 2 0 2 and the mixture stirred at room temperature. The initial concentration of 4 first started to decrease after 24 h. After 3 days, 4 could no longer he detected. After separation of the phases the organic phase was dried with Na2S0, and freed of oily reaction products by chromatography (silica gel 60, 30 x 20 cm, C,H,). Subsequent elution with C,H,/diethyl ether (l/l) gave a yellow zone. After slow evaporation of solvent from the eluate (ca. 12 h), Fig. 1 . Section of the polymer 5 in the crystal. The vibration ellipsoids are drawn at the 50% probability level. 5 is viewed along one of the mirror planes. Important bond lengths [pm] and angles , Tcl-02 185(2), Tc-C,,,, 238(2); Tcl-01-TclA 58.8(8), , 01-Tc1-02 9 7 3 9 , .
